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CAM GlINDING MACttINE 
lussell P. Hook nd Clrence J. Green, W0rcetoe, 
- Ms, ssigors te Norton Compny, 
ter, Ms,.  c0Çrtion 0f schustt 
Application My 5, 1950, Seril No. 160,34 
5 Claires. (C1. 51101) 
1 
The inyent0n eltes te g-indlg mches. 
d 07e paic,utrlY to.  rock bar actutg 
mççhism for a c@m gçading ache. 
On object of the ineni.on is te prode a 
smpl:¢: nd horoghly practça aCtUatig meph- 5 
ni fo the rock bar- of a ca gvdg mace. 
Ançv-ojec is te prode  hydy!icatly 
er.ae,d rock bar ctuaMng. mçchnism for con- 
çoll.ing. mövement of the ock bar ug  gzind- 
g)erto  lS0vëet o the rock-bar lO 
te an. ço n o¢raive, ositiqn, £n0ther 
jec i,; te revide  hydvauliclly operted rqck 
ba açpaing m.eçhnism wheeby  rçduced 
ea y be mtÇed betwee the mster 
ca a:zd th foll9wer roller, over the n9e of the 15 
çam d wheççby $, ustaly orm pes- 
su' mY b¢ minaçnç: eten, çhe maçer cam 
an h fc!lpçer o)!eç qn, te rie nd fÇll of 
the. qa. o.bçr, oj.ets wi!! be in p, art obvious or 
The igyei0 n qq!ggY Cçst in the 
in the atvuce p be her¢after dÇsebed nd 
bhes0ç of te &pplqation of w.io h will bein- 25 
d.tcaSed. n çhq £o,1)owg qlams. 
In he aeçqmpuing drwings, 9 w.hiÇh is 
sh.ow one of vuriqus pssibl emb0.dents of the 
mechanica ¢Çtes of this vÇniqn, 
ig:. 1 is  front evatipn of the improv cam 0 
ginn mÇehe; 
ig. 2 is  horizontal sectional vi.ew., on an 
el'çed scale, tsken pproxima$ely. on the line 
2 of ig. t [ 
ig. 3 i  .Plan view, on an enlaçged, sca!e of 5 
e work head With thç cover rem0ed; 
ig. 4 is a cross-seçtional vi¢w taken approxi 
maely 0n the line 4 oï Fi. 3; 
Fig. 5 is  rgentary s.ectional view, on an 
enlrged scuç, oï  portio 0f the rock ba ac- 49 
tuagn, cyind showin çhe ze!aGve position of 
the por and pisçon tands; 
Fg. 6 is a c'oss-secti0nl view 0n a en.rged 
scate, tae pproximate$ on the lq ç6 of 
F-, 5, through the Çde agd pis9 
ig. ï is a onitd.a. sÇcçiona! vew on an 
ç«ved scalq, trçh te çC.ulat0ç; 
g. 8 is  ç0mbi YqHC .n electc 
digr qf the ¢tq!-echanÇ for actuaion 
qf the çock . 5o 
A cç grmg m¢h hÇ bç en 
in thç agÇ bvng  bse I Ç whic. Suppor 
a lqngitudn.l!y versble w0k tbe ( Te 
ble  see S a sppor  ïo a 
moed rock bar $. The 'oçk b I$ i o- 55 

2 
vded with a rq,ttabe toaster cam s.pir%dle 13 
hich is su, pp0ted in a pair of spacÇd, beaAs 
 n { . (g.. 2) who açe fixedlY supported on 
the rock ba" 2. Thç toaster cam pindÇ  
is supPoted within  wqçk hea d fçam_çç. Th e 
toaster cm spd!.e   provM ith a work 
center ] te support the left-_nd ed Of a cam 
shaft te be ground. The zeck baz 2.ao sexes 
as a support, for fè0c 18  havg a w0rk 
supportin cener S içh" fs ärred  sdp.- 
port thë %ighhhand end  Of a oam haft te he 
ground. The mter cam spindle  supp:or 
one or merëmaser amsi0 inoperative relation- 
Ship with  r0tçbe f0!ower roner  l which is 
slidably ey tO  rotatab le ft 22. f more 
than one mçer- m.  i pçoidçd, a ineg 
mechism iÇ pç0vided for nding te toaster 
cam r01ier ogiudinl! on the. shaft 2.  a 
mnner well Mon in he pri0 rt. i 
nm my comprise  star heel 2 hich is 
acuatêdbya dog b (not shon) 0 t base 
O. e star wheel 23 is connece tr0ugh  
yack and gear. mechanm 24 o index the masser 
cure follet longitudnly in timed rlton ith 
the p0Sitioning m0ement 0f the woçk table . 
This mechnim is substntially idenicl wih 
that shawn in the expired U. S, Paent 
i,783,755 to C. . Trefeghen et al., daed ecem- 
ber 2, 1930, fo which reference may be had for 
detsiis of disclosure not contined heein. 
A suitab!e drivng mechism  proided for 
positivey roatg the masser cam spinale  
during the r0cldng movemt of the 0çk br 
2. This mechasm my comprise an eleoric 
motç 2 mote 0 top 0f the ork hed frame 
. Th m0or 2 is provided with  motor shaft 
26 having a mulgiple v-groovç pulle 2] which 
is c0èted by htiple v-belts28 With  mul- 
tiple v-grooye pgqy 2 supported on an idler 
shat. 80. The sat $0 is suPp0rted on te work 
heud frame . A mpliple gro0e PuHeY  
is foed tegral wit the puê 2 çdd is 
necZed by multiple vrbelts 2 wih  mltip!e 
v-groove pulley  ougled on n$fric tion 
beags 4 which are  n. supported by a 
holloW brucket  which is a@tend t0 the ork 
head frame . The pulley 8 is Coecd by  
universal joint 86 wth a shf . The otbe.r  
of the shaft ] s cQmlected by  uniers  3oin 
8 wth the masser cam spdle !. I wfll be 
readily aPpren from the foregoing oIQure 
at rotation of the motor shf 2@ will b - 
p&rted through the driing mechnis . çve de- 
Scrib.ed go rott¢ the ster cgm Pd9 . 
ttion of the mster cam spdle .  Ç s- 
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3 
ter cam 28 in engagement with the toaster cam 
roller 2  will impart a rocking or oscillating more- 
ment te the rock bar 2 se as te grind a prede- 
termined contour on the cam being ground. 
The base 0 also serres as a support for a 
transversely movable wheel slide 40 which is slid- 
ably supported on the usual and well known V 
and fiat ways (net shown) formed on the upper 
surface of the base 8. The wheel slide 48 ro- 
tatably supports a wheel spindle (net shown) 
which is provided ai its left-hand end with a 
grinding wheel 4 J. A ¢h-iving mechanism is pro- 
vided for the grinding wheel 4! comprising an 
electric motor 42 mounted on the upper surface 
of the wheel slide 40. The motor 42 is connected 
by means of a belt drive (net shown) contained 
within a belt guard 43 te rotate the wheel spindle 
and grinding wheel 4 J. A manually operable feed 
wheel 44 is rotatably supported on the front of 
the machine base by means of which the wheel 
slide 40 may be adjusted toward and frein the 
work supporting table . A manually operable 
table traverse wheel 45 is also provided for trav- 
ersing the work table  longitudinally relative 
te the base 8 te facilitate positioning the cam 
te be ground into operative relation with the 
grinding wheel 4 l. 
A hydraulically operated mechanism is pro- 
vided for actuating the rock bar  2 se as te main- 
tain the toaster cam 28 in operative engagement 
with the follower follet 2 . It is desirable that 
the pressure between the master cam 2{} and the 
follower roller 2 be substantially urdform dur- 
ing rotation of the toaster cam 20 in order that 
a cam may be ground te the desired and pre- 
determined contour. A fluid pressure mechanism 
is provided comprising a cylinder 5{} having a 
piston 5 slidably mounted therein. The piston 
5 is provided with a pair of spaced piston lands 
52 and 53 which may be formed integral with 
a double-end piston rod 54. The piston rod 54 
is pivotally connected by means of a stud 55 
with a link 58. The link 56 is pivotally connected 
by means of a stud 57 with an arm 58 which is 
adjustably fixed te the rock bar 2. In order te 
facilitate adjustment of the arm 58 relative te the 
rock bar  2, the arm 58 is spaced frein the rock bar 
2 by means of a rocker follet 59. A pair of 
spaced clamping screws 88 and 8 pass through 
clearance holes in the arm 58 and are screw 
threaded into the rock bar 2. It will be readily 
apparent frein the foregoing disclosure that by 
manipulation of the screws 60 and 6, the arm 
58 may be rocked relative te the rock bar se as 
te adjust the position of the arm as desired. 
A reservoir 62 is provided within the base of 
the machine. Fluid is pumped frein the reservoir 
02 through a pipe 63 by means of a fluid pump 
64 which forces fluid under pressure through a 
pipe 5. A pressure reducing and regulating 
valve 6 is connected te the pipe 65. A pipe 6 
is connected te the upper end of the regulator 
valve 66 te pass fluid under the desired pressure 
through a check valve 8 and through a pipe 
6 te a control valve 78. 
The control valve 7{} is preferably a piston 
type valve comprising a valve stem 7 having 
a plurality of spaced valve pistons 72, 73 and 74 
formed integrally therewith. The valve pistons 
2, 73 and 74 ferre a pair of spaced valve cham- 
bers 75 and 6. A compression spring 77 serres 
normally te urge the valve stem 7 in a direc- 
tion toward the right (Fig. 8) te maintain the 
valve stem 7  in its right-hand end position. An 
electric solenoid 78 is operatively connected te 
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the valve stem 7! se that when energized the 
solenoid 78 serves te shift the valve stem 7 to- 
ward the left into its left-hand end position as il- 
lustrated in Fig. 8. Fluid under pressure passing 
5 through the pipe 89 enters the valve chamber 8 
and passes through a pipe 79 into a cylinder 
chamber 88 te cause the piston 5 together with 
the piston rod 54 te more toward the left (Fig. 8) 
se as te rock the arm 58 and rock bar 2 in a 
]o counterclockwise direction (Fig. 4) te move the 
toaster cam roller 0 into operative engagement 
with the follower roller 2 for a grinding opera- 
tion. A pipe $ connects with the pipe 79 and 
is provided at its other end with a fluid ac- 
].5 cumulator 82 which will be more fully described 
hereinafter. 
During movement of the piston 5 toward the 
left, fluid within a cylinder chamber 83 may 
exhaust through a port 84 and aise through a 
-o port 85 te exhaust fluid through a pair oï pipes 
86 and 8 respectively. The pipe 88 when the 
port 84 is open passes fluid directly into the valve 
chamber 75 and through a passage 90, through 
a pipe 9 , through a ball check valve 92 and a 
5 pipe 93 into the reservoir. At the same rime fluid 
may exhaust through the pipe 8], through a 
throttle valve 88 into the pipe 86. A ball check 
valve 89 is provided te by-pass fluid around the 
throttle valve 88 when the fluid is moved in the 
3o opposite direction. When both oï the ports 84 
and 85 are open, substantially unrestricted ex- 
haust of fluid ïrom the cylinder chamber 3 
may be obtained. As the piston land 5,  moves 
toward the left ïrom the extreme right-hand 
:',. end position 52a (Fig. 4) fluid may exhaust 
through both of the ports 84 and 85. The pis- 
ton land 52 covers the port 85 while still allow- 
ing fluid te exhaust through the port 84. As the 
. port 84 is completely covered during movement 
4o oï the piston land 52 toward the leït (Fig. 5), 
the port 85 is again gradually opened se that 
fluid may still exhaust ïrom the cylinder cham- 
ber 83 through the throttle valve 88 which con- 
trols the rate oï exhaust thereïrom. This stag- 
45 gered arrangement of the ports together with 
the throttle valve 88 serres te slow down the 
movement oï the rock bar  2 te an operative posi- 
tion just belote the toaster cam 20 goes into en- 
gagement with the follower follet 2 . 
50 The accumulator 82 may be oï the type manu- 
ïactured by Greer Hydraulics, Inc., Brooklyn, 
N. Y., and covered by U. S. Patent No. 2,342;356 
te J. Mercier, dated February 22, 1944. The ac- 
cumlator 82 comprises a metallic shell or casing 
55 within which is mounted a flexible bladder 95. 
A valve 96 is provided at the upper end oï the 
accumulator whereby air under pressure may be 
supplied te the bladder 95. The lower end of 
the bladder is provided with a metal collar or 
60 seat 9] which is arranged te seat upon a surïace 
98 fastened te the lower end of the accumulator 
82. The bladder 95 may be ruade oï rubber or 
synthetic rubber and is preïerably loaded te 
about 50 lbs. per sq. in. pressure. It will be readi- 
65 ly apparent that when fluid under pressure ïrom 
the pump 64 is passed through the pipe 79 into 
the cylinder chamber 88, the piston 5 together 
with the piston rod 54 will be moved toward the 
leït (Figs. 4 and 8) te rock the rock bar 2 te 
70 an operative position with the toaster cam 20 in 
operative engagement with the master cam 
follet 2. As the toaster cam shaft 3 rotates 
during a grinding operation, the rock bar !2 will 
be caused te oscillate in accordance with the 
75 shape of the toaster cam 20. As the rock bar is 



moved in a ciockwisa dïzec.tion by rotation of the 
master cam @ in engagement wïth the fotlower 
zoller 21, the piston zod @4 and the piston @1 
will be moved toward the right (Fs. 4 and 8'). 
Fiuid canno pass hack ttn-ough the pipe @@ since 
the check valve @@ prevents back-flow of fluid 
therehtnough. As the piston 51 moves tóward 
the right, fluid withir the cylinder chamber @@ 
is forced out through the pipe 79 through the 
pipe @1. into the accumulator chamber @9 thereby 
displacing the bladder 9@ by compressing the air 
within the bladder @@. The operating ,pressure 
with the cylinder, chambe]: 8@ may be 109 Ibs. per 
sq. in. for maintaining the master cam 2@ at the 
desired operative contacç with the follower roller 
2|. This pressure may be varied as desred by 
regulation of the valve @@. The actual applied 
load between the toaster cam 2@ and the roIler 
2 , in this case, will be approxima;ely 100 lbs. t 
the top of the arm @@. As the nose of the toaster 
cam 2@ rides over the follet 21, the pressure in- 
creuses slightly due to the pressure buflt up with- 
in the accumulator 82 so that the pressure be- 
tween the master cam 2@ and the follower roller 
21 is approximately 150 lbs. per sq. in. If 
sired this pressure may be £urther reduced by 
decreasing the effective area of the piston @1 so 
that a smaller volume of fluid is requh-ed for 
maintaining the desired pressure between the 
toaster cam and the follower roller 21. With a 
lesser volume of fluid required, a lesser volume 
of fluid is displaced from the chamber @@ dur- 
ing normal operution, therefore, the increase in 
pressure over the nose of the cam wfll be similar- 
ly decreased. 
he piston land @2 is provided with a pturality 
of perforatiors @2a which are arranged parallel 
to the a:is oî the valve stem  so that fluid 
within the cylinder chamber 8 is free to pass 
' therethrough into the chaïnber @ça formed be- 
tween the piston lands 52 and @. 
oE.s a further explanation of the action of the 
piston @, as the rock bar 2 rocks in a counter- 
clockwise direction (Fg. 4) so that the toaster 
cam 2 approaches the toaster cam follet 21, the 
!:iston land  closes off the port 84. Since the 
ports 8 and 8 are not in !ine, there is an over- 
hp so that up to the point of ciosing off the port 
8 fluid within the chambers 8 and @,a is free 
to exhaust through both of the ports @ and @@. 
X/hen port Sg is closed off fluid can still pass from 
th chamber $ through the perforations @2a and 
out through the port @@, through the needle valve 
8 to the control valve ]@. This action serves 
fo cushion the rapid movement of the rock bar 
2 in a counter-clockwise direction just before 
the toaster cam 2@ moves into engagement with 
the follet 2 . This cushioning action takes place 
only while the port  is closed, but it serves to 
check the speed of movement of the piston 
suïciently to give a sort action of the movement 
of the toaster cam 2@ into engagement with the 
follower fol!er 21. 
During the normal rocking movement of the 
rock bar 2 as caused by the toaster cam 2@, both 
the port  and the port @5 are located between 
the piston lands @2 and 
After a cam has been ground to a predeter- 
mined size and contour, if is desirable to rock the 
rock bar in a clockwise direction so that the .arm 
.58 is moved to position @a and the piston lands 
52 and  are moved to broken-line positions 
and a (Fig. 4). If is desirable to automatically 
control the movement of the rock bar 12 to an 
inoperative position so that the cam being ground 

isal'loved to- remain in contac with h.e grinding 
wheel for a predetermined number of rotatiorm 
of t_he cam being ground. This is preferably 
accomplished by means of an electric counter 
wt-Ach are old and vcell known in the .art, such 
as for example, the Microflex electrio counter 
manufatured by the Signal Electric Corporation 
of Moline, Illinois. As illustrated in Fig. 8 an 
electric counter |@4 is provided. The rock bar 12 
iæ provided with a projecting arm 1@@ which is 
arranged during the normal rocking movement 
of the rock bar 1 to engage an actuating roller 
@ on an actuating arm 1 of a normally closed 
limit switch |@. Each rime the rock bar 12 oscil- 
lates.during he grinding operation, the arm 
opens the limit switch !@ to impart an impulse 
to the counter {@. Airer a predetermined hum- 
ber of impulses, a circuit iæ opened to deenergize 
the solenoid @ thereby releasing the compression 
 Of the spring ] which shifts the valve stem ]1 
toward the right (Fig. 8) to shift the valve pis- 
£ons -,  and  into the reverse position. 
When the valve { is în the reverse position, fluid 
under pressure within the pipe @9 passes through 
he valve chamber @ and through the pipe 8 
and the pipe @, ttuough the ports 8, and  
respectively into the chamber 8 to cause the 
piston @ to move toward the right thereby rock- 
ing the rock bar 2 in a clockwise direction to an 
inoperatlve position with the lnaster cam 2@ sep- 
arated fm the ol!ower rotler 2 . During move- 
ment of.the piston @ 1 toward the right, the piston 
land 52 first closes off the port @4 and then as 
the port @ opens momentarily closes off the port 
5.. At no time are either of these ports com- 
pleteIy closed so that fluid under pressure is con- 
tinuousty passed into either the chamber 
thïough the perforations @2a into the cylinder 
chaïnber @ or passed directly into the cylinder 
chamher @ fo provide a rapid movement of the 
piston   toward the right to an inoperative posi- 
tion. 
The operation of this improved cam grinding 
apparatus wfll be readfly apparent from the fore- 
going disclosure. A nmunatly opeïable switoh  
- is closed to start a grinding operation. The clos- 
ing of the switoh | serves to energize the sole 
noid ï so that the control valve 7@ is shifted into 
the position illustrated in Fig. 8 thereby admAt- 
ring fluid through the pipe ]@ into the cylinder 
chaïnber 8@ to more the rock bar 12 in a countm'- 
clockwise direction so as to move the toaster cam 
2f} into operative engagement with the ïoliower 
fol!er 21. The electrii motors 2 and 2 are 
55 started to start the rotation o the toaster cam 
spindle |  and the rotation of the grinding wheel 
-|. Rotation of the toaster cam spindle I and 
the toaster cam 2@ serves to oscillate the rock bar 
1 so as to generate a predetermined contour on 
0. a cam being ground. Dtu2ng the grinding opela- 
tion fluid under pressure within the cylinder 
chamber @@ serves to mantain the toaster cara 
2 in engagement with the foliower follet 21 at 
a predetermined pressure. As the master cam 
5 rotates up the left of the caïn, the piston @1 moves 
toward the right so that fluid in the cham- 
ber @ is displaced into the accumulator cham- 
ber 99. During the movement of the piston @1 
toward the right, the check valve 91 is closed and 
7O a partial vacuum formed within the cylinder 
chamber @ which assists the pressure within the 
cylinder Ehamber @@ in maintaining the toaster 
cam 2@ in operative engagement with the follower 
follet 2 . During eaEh actuation of the rock bar 
75 by rotation of the master cam, the limit switch 
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 03 is opened to impart an impuIse fo the counter 
0. After a predetermined number of impulses, 
the counter breaks a circuit that deenergizes the 
solenoid 78 thereby shifting the control valve 70 
into a reverse position to cause the rock bar to 
move to an inoperative position thereby separat- 
ing the toaster cam 20 from the follet 2. 
It wflI thus be seen that there has been pro- 
vided by this invention apparatus in which the 
various objects hereinabove set forth together 
with many thoroughly practical advantages are 
successfully achieved. As many possible embodi- 
ments may be ruade of the above invention .and 
as many changes might be ruade in the embdi- 
ment above set forth, it is to be understood that 
all matter hereinbefore set forth or shown in the 
accompanying drawings is tobe interpreted as 
illustrative and not in a limiting sense. 
We claire: 
1. In a cam grinding machine having a pivot- 
ally mounted rock bar, a rotatable toaster cam 
spindle thereon, a toaster cam on said spindle, 
a rotatabIe toaster cam follower follet, means 
to rotate said spindle, and a rock bar actuating 
mechanism comprising a piston and cylinder op- 
eratively connected to move the rock bar to and 
from an operative position and to maintain the 
toaster cam in operative engagement with the 
follower follet with the desired operating pressure 
during rotation of the toaster cam, a control valve 
to control the admission fo and exhaust of fluid 
from said cylinder, and a fluid accumulator op- 
eratively connected fo said cylinder to facilitate 
displacement of fluid from the cylinder caused 
by the rocking movement of said rock bar due to 
rotation of the master cam during a grinding 
operation so as to maintain the toaster cam in 
operative engagement with the follower follet 
with the desired pressure. 
2. in a cam grinding machine, as claimed in 
claire 1, in combination with the parts and fea- 
tures therein specified of a pair of offset exhaust 
ports in said cylinder fo control the exhaust of 
fluid therefrom when the rock bar is moved to 
an operative position, both of said ports serving 
initially to facilitate substantially unrestricted 
exhaust of fluid from said cylinder, and an ad- 
justable throttle valve to regulate fluid exhaust- 
ing from the one of said ports, said piston hav- 
ing a Iand which closes the second port prior 
to engagement of the toaster cam with the fol- 
lower follet to cushion engagement therebetween. 
3. In a cam grinding machine, as claimed in 
claire 1, in combination with the parts and fea- 
tures therein specified in which the piston is 
formed with two spaced lands, a pair of offset 
exhaust ports in said cylinder to control the ex- 
haust of fluid therefrom when the rock bar is 
moved fo an operative position, both of said ports 
serving initially to facflitate a substantialIy un- 
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restricted exhaust of fluid from said cylinder, and 
an adjustabIe throttle valve fo regulate fluid ex- 
hausting from one of said ports when one of 
the piston lands closes the other port prior to 
5 engagement of the vnaster cam with the foIlower 
roller to cushion engagement therebetween, said 
piston lands being arranged so that both of the 
exhaust ports remain open during the normal 
oscillation of the rock bar during grinding. 
]o 4. In a cam grinding machine, as claimed in 
claire 1, in combination with the parts and fea- 
tures therein specified of a solenoid to actuate 
said.control Valve, a switch to energize said soie- 
n0id to shift the controI valve to admit fluid 
15 under pressure to the rock bar cylinder fo cause 
the rock bar to move to an operative position with 
the toaster cam in engagement with the follower 
roIler, an eIectric counter, and a switch actuated 
by each normal rocking .movement of the rock 
20 bar during a grinding operation to actuate said 
counter, said counter serving after a predeter- 
mined number of oscillations of the rock bar fo 
deenergize said solenoid so as to shift the con- 
trol valve into a reverse position to shift the rock 
25 bar to an inoperative position. 
5. In a cam grinding machine having a pivot- 
ally mounted rock bar, a rotatable master cam 
spindle thereon, a master cam on said spindle, 
a rotatable master cam roller, means to rotate 
30 said spindle and a rock bar actuating mechanism 
comprising a piston and cylinder operatively con- 
nected fo more the rock bar to and from an 
operative position and to maintain the master 
cam in operative engagement with the follower 
85 roller with the desired operating pressure during 
rotation of the master cam, a control valve to 
control the admission to and exhaust of fluid 
from said cylinder, means including a pressure 
regulating valve fo supply fluid under pressure fo 
40 said control valve, a check valve to maintain fluid 
pressure on the pressure side of the piston dur- 
ing grinding to maintain the master cam in en- 
gagement with the follower roller, and a fluid 
accumulator operatively connected to the pres- 
45 sure end of said cylinder which serres to facflitate 
displacement of fluid from said cylinder caused 
by the rocking movement of the rock bar due fo 
rotation of the master cam during grinding. 
IUSSELL P. HO'OK. 
50 CLARENCE J. GREEN. 
REFERENCES CITED 
The following references are of record in the 
file of this patent: 
UNITED STATES PATENTS 
Number Name Date 
1,840,231 Harrison et al ....... Jan. 5, 1932 
2,185,837 Crompton, Jr ....... Jan. 2, 1940 
60 2,194,434 Silven ............ Mar. 19, 1940 



